Introduction: Type 2 diabetes patients' adherence to pharmacotherapy is higher than adherence to nutritional therapy or lifestyle change behaviours, and patients do not value nutritional therapy in the same level as they value other types of interventions. This study aimed to analyse the value that T2DM patients place on nutritional therapy and to identify perceived barriers to nutritional therapy adherence. Methods: A non-random sample of 62 patients receiving health care in a Diabetes Clinic in the municipality of Faro, in the Portuguese region of the Algarve, was interviewed with a semi-structured protocol regarding sociodemographic characteristics, lifestyle, physical activity, and dietary habits. Additional data were collected from the patient's clinical files and by conducting anthropometric assessment using standard methods.
control, and general management of diabetes consists of patient education, medical nutrition therapy, physical activity, and pharmacological therapy combined with oral hypoglycaemic agents or insulin [1] . The chronic nature of diabetes and its associated complications, as well as their potential for impact on the overall quality of life, confirm the need for adequate treatment and management of the disease, preferably from a team that may include physicians, nurses, dietitians, and pharmacists with expertise and a special interest in diabetes. In order for the therapeutic plan to succeed, individuals with diabetes should also assume an active role in their self-care [2] .
Introduction
Treatment and prevention approaches for type 2 diabetes mellitus (T2DM) focus on achieving glycaemic non-adherence rates for chronic illness treatment regimens and for lifestyle changes are approximately 50% [10] and, in the case of diabetes, literature reviews report general adherence to treatment ranging from 23% to 77% [3, 11, 12] . Adherence to one component of the treatment also seems independent of the adherence to other components [11] , as research suggests that adherence to pharmacotherapy is higher than adherence to nutritional therapy or lifestyle change behaviours, and that patients do not value nutritional therapy in the same level as they value other types of interventions [5, 10, 12] .
Based on the available evidence, the study aims to analyse the value that T2DM patients place on nutritional therapy and to identify perceived barriers to nutritional therapy adherence.
Methods
We conducted a quantitative assessment of a nonrandom sample of T2DM patients receiving health care in a Diabetes Clinic in the municipality of Faro, in the Portuguese region of the Algarve. Patients were invited to be a part of this study during their medical consultations and a date was set up according to their availability to proceed with data collection. The inclusion criteria were age below 85 years, medical diagnosis of T2DM for at least 12 complete weeks, and having been at least in one individual consultation with a registered dietitian in the past year. Patients were excluded if they a) Were undergoing a pharmacotherapy regimen with insulin, as this could imply a significantly different nutritional therapy when compared with patients on oral antidiabetic agents only; b) Had a diagnosis of degenerative disorder of the central nervous system; and c) Were following a lactose-free or gluten-free diet. During a two-month period, all patients matching the inclusion criteria were invited to be a part of this study. Out of the 66 patients who were invited, 4 declined, citing having a limited time to spare and being unavailable to book a specific date to attend the data collection interview. Thus, the final study sample was composed of 62 patients.
Patients were individually assessed by a trained dietitian, using a semi-structured, face-to-face interview protocol, regarding sociodemographic characteristics, lifestyle, physical activity, and dietary habits. The interview included a 24 h dietary recall, three questions were the patients were asked to rate, in a five-point Likert scale, the importance (1-not important at all, 5-absolutely essential) that food, physical activity, and drug therapy have in disease control, and also two questions in a five-point Likert scale were patients were asked to rate the quality (1-very poor, 5-very good) of both their overall eating habits and the overall eating habits of other T2DM patients. The last section of the interview was conducted in a flexible and unstructured way, and patients were asked to talk about the importance of following an adequate diet and complying with nutritional recommendations.
Upon completing the interview, we collected data on waist circumference, height, and weight, using standardized methods. We computed body mass index (BMI) for each patient and collected additional clinical data (HbA1c and lipid profile at the time of the recruitment medical consultation, age at diagnosis) from the patients' clinical files. Each data collection interview lasted between 75 and 120 minutes.
All stages of this study obeyed the ethical rules for health sciences research as stated in the sixth revision of the Declaration of Helsinki, including an informed consent form which was signed by every patient during the briefing recruitment.
Dietary data was computed into nutrients using national food composition tables.
Data were analysed with IBM-SPSS software version 20.0 (SPSS Inc., Chicago, IL, USA). Patient description and characterization were presented as mean values accompanied by standard deviations, and prevalence calculated as the percent of the total number of valid observations in each calculation.
The Kolmogorov-Smirnov test was used to assess adherence to the Normal distribution and Student's ttest or Mann-Whitney's U were computed for comparisons between two groups. One-way analysis of variance (ANOVA) was used for multiple group comparisons and correlations were analysed with Pearson's correlation coefficients. The chi-square test (X 2 ) was used for group comparisons of qualitative variables.
Statistical significance in all procedures was determined by two-tailed analysis and set at 0.05.
Results
The final sample was composed of 62 patients, 53% males (n = 33) and 47% females (n = 29), with ages ranging between 47 and 74-years-old (M = 60.2; SD = 7.68). Women had a higher mean age (M = 61.1; SD = 7.90) than men (M = 59.5; SD = 7.53) but differences were not statistically significant (t = -0.79; p = 0.431). Regarding educational level, 45% (n = 28) of patients completed only up to 4 years of schooling and 10% (n = 6) have a higher education degree. We did not find gender differences in educational levels (X 2 = 5.29; p = 0.259).
The anthropometric, dietary and clinical characteristics of the sample are presented in Table 1 .
Of the anthropometric, dietary and clinical characteristics of the sample, only two variables showed gender differences: Male patients showed a significantly higher (t = 2.8; p = 0.006) mean energy intake (M = 2499 kcal; SD = 793.19) than women (M = 2018.1; SD = 469.56), and also a significantly higher intake (t = 2.0; p = 0.04) of total carbohydrates (M = 293.8 g; SD = 123.88) than women (M = 241.3; SD = 73.22).
patients is poorer (M = 2.5; SD = 0.82) than their own. According to Mann-Whitney's test, differences in scores for diet intake quality are statistically significant (U = 473.5; p < 0.001). We did not find statistically significant correlations in the perceptions for the quality of own dietary intake or for the dietary intakes for other patients, according to gender, age, or time (years) since the diagnosis (p > 0.05).
According to ANOVA analyses (F = 19.6; p < 0.001), physical activity is considered less important than dietary intake and that pharmacologic treatment for the management and control of T2DM (Table 2 ).
Additional analyses with Student's t-test, computed with Bonferroni's correction, show that there are statistically significant differences in all paired group comparisons between treatments (p < 0.05), and that dietary intake (M = 3.9; SD = 0.93) is considered less important than the pharmacological treatment (M = 4.3; SD = 0.73).
We did not find any gender differences in the perceptions of the importance of dietary intake, pharmacoWhen considering BMI according to the categories proposed by the WHO [13] , we found that 22 patients (36%) were overweight and that 33 patients (53%) were obese. The remaining 7 patients (11%) were classified as having normal weight.
BMI was positively correlated with total carbohydrate intake (r = 0.283; p = 0.029) and total energy intake (r = 0.274; p = 0.031), but not correlated with any other nutrient intake that was computed using the 24 h recall (p > 0.05). According to ANOVA analyses, we also did not find any statistically significant differences (p > 0.05) in any of the dietary intake variables according to BMI classification, which suggests that normal weight, excess weight, and obese patients have similar dietary intakes.
When asked to rate the quality of their overall diet intake in a Likert scale (Table 2) , patients scored a mean value of 3.9 points (SD = 0.79). Patients rated their overall diet as "acceptable" (n = 24; 39%), "good" (n = 23; 37%) or "very good" (n = 15; 24%). On the overall, participants consider that the dietary intake of other T2DM trends in T2DM patients. A systematic review of observational studies [14] reports that obesity rates exceeded 30% in 38 of the 44 studies analysed for this variable and 50% in 14 of the 44 studies. Additional data from 3637 UK patients in secondary care [15] showed that 86% of patients with T2DM were overweight or obese and, in Spain, a nationwide population-based cross-sectional survey with 12,077 individuals, reports that only 11.4% had BMI below 25 kg/m 2 [16] .
The results from the dietary assessment show high intake of sugars, when assessed according to the dietary references for adults [17] and also when considering the nutritional guidelines for T2DM patients [2, 18] . Total carbohydrate intake is within acceptable macronutrient range (carbohydrate should account for 45-65% of daily energy intake) proposed for T2DM patients [18, 19] , but patients' intake of sugars, with a mean of 109.4 g (SD = 69.3 g) and accounting for 19% (SD = 9.6%) of daily energy intake, is significantly higher than recommended, as guidelines state that adults should aim for a maxim of 50 g of sugars or less than 10% of total energy intake, per day [2, 20] . The same guidelines suggest that a further reduction of the intake of free sugars to below 5% of total energy intake should be considered.
Our data suggest that patients should adjust their intake to benefit from the advantages that proper nutrition provides to T2DM control and weight reduction, and it is recommended that sucrose-containing foods should be substituted for other carbohydrates, in order to avoid excess intake in energy, and excess intake of simple, fast-absorbing carbohydrates [2] .
Patients showed an optimistic bias in their perception of the quality of dietary intake. This is in accordance with the literature, which states that when asked to logic treatment, or physical activity in diabetes control (p > 0.05), but we found a positive correlation between importance placed on pharmacologic treatment and time since the diagnosis (r = 0.273; p = 0.032), suggesting that patients that have a longer progression of the disease place higher importance in the pharmacologic treatment. Table 3 shows the results of patients recalling advice given by health professionals in the last year, and their perception of compliance.
When analysing patient perceptions and opinions about the importance of food and nutritional recommendations, recorded in the non-structured part of the interview, we found that all of the patients stated that "food is important" or that it plays "an important role" in patients' life. Most (53%; n = 32) patients expressed the importance that food has in social gatherings and 67% (n = 40) of them stated that food is "something that gives me pleasure", with a smaller subset of these (n = 8) expressing that "sometimes it's the only pleasure" they have. All patients, at some point in the interview, considered dietary intake as an "important part of the treatment for diabetes" and also declared that, on the overall, they try to comply to all nutrition recommendations that they are given. Nevertheless, at some point during the interview, 38 participants (63%) stated that "sometimes, my diabetes doesn't seem to be affected by my diet, whatever I eat". Table 4 describes the difficulties that were most frequently mentioned by patients when talking about nutrition recommendations.
Discussion
Our data reflect the general overweight and obesity their daily life. Patients' perception that their disease does not seems to be affected, no matter what they eat, should be addressed by proper nutrition education. Regarding the limitations of our study, we propose that the small sample size does not allow us to extrapolate to a wider group of patients. Although we invited patients to this study during the course of a two-month period and recruited a significant number of T2DM patients who attend consultations at the clinic, the final sample size can limit our ability for some statistical analyses and for stratifying the data. Additionally, we did not conduct a thorough dietary assessment, which must include other data collection tools apart from a 24 h recall. This method provides an estimate of intake, but can misrepresent usual dietary intake.
Our sample was also composed by patients with low educational level, which can be associated with a low adherence to treatment and is also identified in the literature as an important determinant of dietary habits [31, 32] .
Conclusions
Our study allows us to conclude that T2DM patients perceive dietary intake as an important part of their treatment, but not as valuable as pharmacologic therapy.
The purpose of this study was not to assess the quality of the nutritional or medical therapy, or the type of patient education messages that were previously delivered to these patients, but our data suggest that patients believe that engaging in nutritional recommendations is hard or that patients are not provided with the necessary tools to follow recommendations.
Patients should be empowered to improve their selfcare and to consider nutrition therapy as valuable as other treatments, such as pharmacologic therapy.
There is sufficient evidence in the literature to support the effectiveness of nutritional therapy in T2DM and there are clear guidelines for the construction of meals plans for T2DM patients. Nevertheless, future research must address the ways that educational, psychosocial, cultural or economic characteristics may hinder compliance of nutritional recommendations. Although a stricter adherence to existing guidelines and a much stronger attention to the desired therapeutic goals may allow a decrease in diabetes costs, morbidity, and mortality, there is still a significant problem in adherence to therapy. Future research must also focus on developing tailored strategies for patient education and for improving risk communication.
classify their agreement with the likelihood of an event, individuals are more unjustifiably optimistic when they perceive having some form of control over that event [21] . This can explain the difference in the perception of diet quality, as individuals, having more control over their own diet, perceive its outcomes in a favourable way. According to the literature, the tendency to believe that one's own outcomes of an event are more favourable than that of others, can partly explain why health education messages can be ineffective [22] .
Patients consider a proper diet a valuable treatment, but pharmacotherapy is a more highly regarded therapeutic tool. This is in accordance with the literature, which suggests that adherence to pharmacotherapy seems to be the behaviour with the highest prevalence in T2DM patients, with reports of adherence to therapeutic regimens of oral antidiabetic agents ranging from 70% to 80% [5, 12, 23] . Regular physical activity also presents a low prevalence in diabetes patients, with a literature review reporting an adherence to a physical activity plan of 26%, and stating that individuals with diabetes are considered among the least likely to engage in regular physical activity [24] . This review also suggests that only 25% of older adults with diabetes meet the recommendations for physical activity proposed by the ADA [2] .
Our data suggest that patients consider nutrition as an important part of their daily life, but do not engage or maintain dietary recommendations for long. The literature shows that nutrition counselling requires a contextual understanding of the patient's individual situation, in order to support and promote health behaviour change [25] , and that the difficulties and complexities of the nutritional care process in T2DM suggest that a single, uniform approach is not desirable, due to the intricacies of diabetes aetiology, complications, and glycaemia determinants [26] [27] [28] . Patient education, which enables people with diabetes to improve their knowledge, skills and confidence, allowing them to self-manage their condition, must include interventions that empower patients to incorporate nutritional management and physical activity into his/her lifestyle and to develop personal strategies to promote health and behaviour change [29] . Changing food behaviour is not an easy task because it requires alterations in habits that have been built up over the course of an extended period of time, but targeted interventions that include behaviour and nutrition counselling have proven to be successful in primary care and community settings, including in T2DM patients [30] . Nevertheless, nutrition counselling requires a contextual understanding of the patient's individual situation, in order to support and promote health behaviour change [25] .
Our study shows that even if patients place value in nutritional therapy, they still experience significant problems in translating dietary recommendations to
